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Title: Low noise emission Railway Rail 

5 The invention relates to a low noise emission railway rail for guiding 

a wheel of a rail- guided vehicle, e.g. train or tram. 

Railway rails are commonly known and comprise a body having a 
running surface for cooperation of the wheel and a non-running surface. 

Generally, the rail comprises a longitudinally extending bar, having 
10 a cross section being built up of a foot portion that is connected via a web 
portion to a head portion, the running surface being formed by a part of the 
surface of the head portion, while the remainder of the surface of the head 
portion, and the surface of the web portion and the foot portion forms the non- 
running surface. The railway rails are usually incorporated in a rail track, 
15 comprising two substantially parallel rails supported on a base body, e.g. a 
track bed supporting a row of transverse sleepers that support the rails or 
continues support structure. 

A problem associated with rail-guided vehicles is that they generate 
noise as they are guided along the rails. A significant component of this noise 
20 is the rolling noise that is generated by rolling of the wheels along the running 
surface. The rolling noise is generated in substantially similar amounts by the 
vibrating wheels and by the vibrating track. 

In the state of the art, a large number of noise-reducing measures to 
the wheels and tracks have been proposed. With respect to noise reduction of 
25 the track, these measures comprise rail dampers, rail clamps, alternative track 
beds and alternative rail profiles. 

Although some of these measures are effective, many are too 
expensive and too costly to install for widespread application. In addition, 
many noise reducing measures comprise additional elements that increase the 
30 need for inspection and maintenance. 
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The invention aims to provide a rail with which the rolling noise 
generated by the rail can be reduced with minimal consequences for 
installation, costs, inspection and maintenance of the track. According the 
invention, a railway rail is provided having the features of claim 1. The 
5 railway rail is provided with a plurality of perforations extending through the 
body from one part of the non-running surface to another part of the non- 
running surface, the average distance between two adjacent perforations being 
less than twice the diameter of the smallest enclosing circle of the cross 
sectional profile of the rail. The perforations are provided to, in use, reduce the 

10 capacity of the railway rail to reduce rolling noise. The function of a 
perforation is to partly cancel the dynamic pressure difference in the 
surrounding medium, that arises from the dynamic movement of the rail body, 
by connecting regions of high dynamic pressure to regions of low dynamic 
pressure. This pressure cancelling reduces the ability of the rail body to 

15 generate sound waves in the surrounding medium. By providing a rail with 
such perforations, a reduction in noise level of up to 10-15 dB can be achieved 
compared to an identical rail without perforations. The sound reducing effect 
of such a rail applied in a track system in combination with a train or tram 
strongly depends on the other components of the system as well. With the 

20 perforated rails, the reduction of the sound generated by the system may be as 
high as 5-10 dB. As the rail comprises no additional elements, the need for 
inspection and maintenance can be the same as for normal rail without sound 
reducing perforations. Further, the rail is also suitable as a direct replacement 
or retrofit of existing rails without any additional installation effort. 

25 The smallest enclosing circle of the rail profile is defined herein as 

the smallest circle in which the cross sectional profile that is normal to the 
longitudinal axis of the rail can be fully enclosed. 

Preferably, the average distance between two adjacent perforations 
is comprised between 5 and 80 mm. Preferably, the diameter of an average 

30 perforation is more than a tenth of the length of the perforation channel. This 
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allows for a robust rail having high dampening characteristics. As defined 
herein, the distance between two adjacent perforations is the distance from the 
boundary of one perforation to the boundary of the next nearest perforation 
over the external surface of the body. 
5 The amount of rolling noise generated by the rail is reduced further 

when the average distance between any perforation and the nearest external 
boundary of the profile is less than 80 mm. As defined herein, the distance 
between any perforation and the external boundary is the distance from the 
boundary of the perforation to the external boundary of the profile as 

10 measured in the projection plane perpendicular to the axial centre line of the 
perforation channel. The distance as defined herein may be zero, which 
corresponds to a perforation that forms a notch. 

Preferably, the railway rail comprises a profiled, longitudinally 
extending bar having a cross section being built up of a foot portion and a head 

15 portion that is connected via a web portion and wherein the head portion 
comprises the running surface. In such a profile, perforations preferably 
extend through the web portion, e.g. transversely between outer surfaces of the 
web portion. As an alternative or in addition, it is preferred that perforations 
extend between outer surfaces of the foot portion. 

20 The perforations are preferably free, but may be at least partially 

filled with an air permeable, solid material, e.g. a porous material. 

The invention also relates to a railway track, comprising at least two 
substantially parallel rails, supported on a base body. 

The invention further relates to a method of reducing the capacity of 

25 a rail to generate rolling noise, the method comprising a step of providing a 
body portion of the rail with perforations. Such perforations may e.g. be 
provided by drilling, milling or punching, but may also be provided by casting 
or rolling in foreign objects e.g. core portions, in the body portion and by 
subsequent removal of the core portions. 
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It shall be understood that the invention also relates to the use of 
perforations in a body portion of a railway rail to reduce the capacity of the 
railway rail to generate rolling noise. Preferably, the perforations extend from 
one part of a non-running surface of the body portion to another part of the 
5 non-running surface of the body portion. Alternatively or in addition, the 
average distance between two adjacent perforations in less than twice the 
diameter of the cross-sectional profile normal to the longitudinal axis of the 
rail. 

It shall also be understood that the invention relates to the use of a 
10 railway rail having perforations in its body portion in a railway track to reduce 
the capacity of the railway track to generate rolling noise. Preferably, the 
perforations extend from one part of a non-running surface of the body portion 
to another part of the non-running surface of the body portion. Alternatively or 
in addition, the average distance between two adjacent perforations is less 
15 than twice the diameter of the cross-sectional profile normal to the 
longitudinal axis of the rail. 

Further advantageous embodiments of the invention are defined in 
the appending claims. 

The invention shall be elucidated using an example that is shown in 
20 a drawing. In the drawing. 

Fig. 1 shows a perspective view of a railway rail without 
perforations; 

Fig. 2 a perspective view of the rail of fig. 1 with perforations; 

Fig. 3 a perspective view of an alternative embodiment of a rail with 
25 perforations, and; 

Figs. 4A-4D graphs showing the noise level versus frequency for a 
normal rail and perforated rail; 

The drawings are schematic representations of a preferred 
embodiment and are given as non-limiting examples. In the drawings, 
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identical or corresponding parts are denoted with the same reference 
numerals. 

Fig. 1 shows a railway rail 1 for guiding a wheel of a train. The rail 1 
comprises a body 2 having a running surface 3A for cooperation with the 
5 corresponding running surface 4 of a wheel 5. The remainder of the outer 
surface of the body 2 forms the non-running surface 3B. In this example, the 
rail 1 forms part of a railway track comprising two substantially parallel rails 
being supported by a support body. The rails may be conventionally supported 
by a support body (not shown) on which a row of sleepers is provided that 
10 extend transversely to the rails and at the end of which the rails are connected 
by means of a clamp connection. Alternatively, the rails may be supported in 
other ways, e.g. by a base body provided with at least two recessed channels in 
each of which a rail is received such that the running surface of the rail lies 
free. 

15 Referring to fig. 2 it is shown that the rail 1 comprises a profiled, 

longitudinally extending bar having a cross section built up of a foot portion 7 
that is connected to a head portion 9 via a web portion 8. The remainder of the 
outer surface of the body 2 that forms the non-running surface 3B is formed by 
the rest of the outer surface of the head portion 9, the outer surface of the web 

20 portion 8 and the outer surface of the foot portion 7. The body 2 of the rail 1 is 
provided with a plurality of perforations 10, each perforation 10 extending 
through the body from one part of the non-running surface 3B to another part 
of the non-running surface 3B. In the example, the web portion 8 is provided 
with perforations 10a that extend substantially transversely to the 

25 longitudinal axis of the rail 1, i.e. in the direction of the width of the body 2. 
The perforations 10b in the foot portion 7 of the rail extend substantially 
transversely to the web portion 8, i.e. in the direction of the height of the body 
2. 

The average distance (Dl) between two adjacent perforations is less 
30 than twice the diameter of the smallest enclosing circle 11 of the cross-section 
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that is normal to the longitudinal axis of the rail 1. The average distance Dl is 
preferably less than twice the maximum of the height (H) or the width (W) of 
the body 2. 

The average distance D2 between any perforation and the external 
5 boundary is comprised between 5 and 80 mm. The medium present in the 

perforations and surrounding the rail is air. 

The rail 1 has been produced by rolling of a steel bar. During rolling, 

the perforations have been provided by rolling foreign objects, e.g. thorns, 

spikes or core portions into the steel bar. 
10 Preferably, the perforations in the web portion are disposed near the 

neutral line for bending of the profile about an axis perpendicular to it's 

longitudinal axes. Preferably, the perforations are distributed at spaced 

intervals about the length of the profile, such that any cross section of the 

profile normal to the longitudinal axis coincides with no more than one 
15 perforation. 

In fig. 3 another embodiment of the rail is shown in which the 

perforations are in the form of notches and have a distance D2 equal to zero. 

Such notches may be used together with perorations that have a distance 

greater than zero. 

20 In fig. 4A to fig. 5D graphs are given in which the level or rolling 

noise that is generated by the normal profile as shown in fig. 1 is compared to 
the level of rolling noise generated by a perforated rail for a wheel being rolled 
along the rail at typical speed. These are illustrative for a situation in which 
the average distance between perforations Dl is approximately 40 mm and the 

25 percentage of perforated area is about 10% and the rail profile is based on the 
UIC60 profile, a very common rail and widely used profile. These examples are 
given as non-limiting examples and illustrate the type and magnitude of effect 
that is achieved. As a function of frequency the effect can be as large as about 
15 &B. The sound level integrated over all frequency bands is given in the 

30 legend to the graphs, as so called A-weighted levels. The graphs differ in the 
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running speed they represent, 50 or 100 km/h, and in the wheel running 
surface condition, smooth or rough. 

The invention is not limited to the preferred embodiment described 
above. The rail may e.g. comprise a large number of perforations having a 
5 small diameter and/or smaller number of perforations having a larger 

diameter. The perforations may have a circular cross-section, but may also 
have a cross-section of different or diferring shape. Perforations need not be 
holes, but may e.g. also be formed as notches. Perforations may be filled with 
an air permeable structure. Further, perforations in the rail may be formed by 
10 composing the body of the rail out of sub bodies. Also, perforations may be 
provided by using a porous material rather than a solid material. Many such 
variations will be apparent to the skilled man and are within the scope of the 
invention as defined in the following claims. 



